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(57) Abstract 

A method of determining a defective 
strain gauge-type pressure sensor based upon 
leakage of vacuum. After the sensor is left in 
the air for a predetermined period of time, a 
resistor (7) is interposed between the positive 
electrode of the power source (8) and a 
terminal (2a), the resistor (7) having such a 
selected high resistance that an IC circuit (5) in 
a metal container will not be destroyed by a 
discharge current. The positive electrode of the 
power source (8) is connected to the terminal 
(2a) at which all the electrode pins (2) of a 
pressure sensor are short-circuited, the metal 
container (6) is grounded, and a high DC 
voltage is applied between the terminal (2a) 
and the metal container (6). The application of 
high DC voltage of the power source (8) is 
controlled by a computer (13), the voltage is 
slowly varied when it is to be applied, and the 
application of voltage is turned off upon a 
discharge of a pulse. A vacuum pressure in the 
metal container (6) is measured from a 

discharge current Id of a pulse based on the Paschen's law. When the thus measured pressure in the sensor is larger than a predetermined 
value, the metal container (6) is introduced into a container (30) filled with a He gas. After the passage of a predetermined period of time, 
measurement is taken in the same manner to find an average pressure change rate. When the pressure change rate is larger than a 
predetermined value, it is regarded that vacuum is leaking, and the sensor is determined to be defective. 
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ffiWKI»bT8WbfcE«*?fc<fc0ttaJU *ttHt**JB;flr*£bTii«b 
TttBtUL/TH*. «Jfil«SfC*tt*«»rt«ffl*aflEB, S*«6. 7Pa (0. 
0 5To r r) fi/.TT&O, HS-fe>lJ— tUT<0»^#Rtt2 0¥K±£Sft 

«. 1. OX 1 0" s Pa • c c/^&T^&gT&SttifctlTV^. 

■ra tEEnm?<nthiin5Lmm}Wffifr e©m*^t:(cit«L& < ;r ©j* 
+ fc* a rait a l . x asift**£ i;tv**i waMttB#x *R5i ut l £ 5 ©t, 

-£n£& 0 tti L.TftWfll^S^I' 13-13 V >^-^TSIS L , &g*> X£5!*l 
g*&ffifia*t>£*£3. £©<k3&7^nft©fSl;:fc«*©fiJ5e;£S! 
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#TStVi5/^y>x><OSB(I (Paschen's Law) lUOlfflWX 

±e«ff <h±Ei: *s £ <£> w ^aats«ff* win l , ±e* 

«EWlIP«ISft©|»fctt±IBHllin«flE*«J)-p< 0£nJ££i±£££t) 
±ElM«#±e*>tf-»»rt®fi»^ 
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Oi&BJ-fS. I«)E*t>iJ-lH, ^-X 1 afcSSc*omffitf>2 • • • t 
£E**A* 3 *SV»fc«»Wfclfi»l/T«^, E^SAS 3 ©ftJStC&K^'f 7 
77A4SaOM. ^775Z>4©iS±ICEE«*T;fttfI C0K <«T*K: 

i cni!St^5. ) 5 - • '*»vt, i cimss 5 tmmx>2 torxz&mL. 

*»93Ttt, £ ©£ "3 frEEft-fc 1 £H e #X S&KiH e #7. ££^,©il 
•g-tfXTW&LfcggrtfcAn, ±SE©«fc3fc/'W<>x>©ffiH!jT?, ifc«§t3fc£ 
£E*©H«*»6, HSJUtUpfcSSjrr*. BP'S, **«f«|T,T©E*-fe>-y— 

i©rtS5E*p 1 ssssi'. o^ftcfeswraT (g>) ai?©rai±*p 2 $:S'j^-r 

R= (Pj — Pj) /T (Pa-cc/» 
L= (P,-P,) v/T (Pa-cc/9) 

^cT02ic^-r<fc-5tc. s<iff*-ieicbfc*»3 ot*3(ciii©ffi^-fe>i7- 
-lftxn, *cD£E*-t>*- i©-r^T©mffifcf>2 • • • ssnsbfeffl^tf 

Rt;»«SBi&«flE©IBS*iBltgiJ5:S«fc'5tC7. h l/-^*->DX3-^l 1 £Jg 
HPT*. *£EfH2te. fciE8 *^©SUn«BEV 0 S:S-r«k3 fcSH&rf*. ttiK 
8(4. >•*}■- lffl««tf> 2 *^©HIB©a*«mVs (ffi#&10 0~ 

tiooov) ££i;s-&f§s«fc3c**wm«E£R£-rs. *fc«S8t«, 

«8©AffitJtc«, ifl©ftmmsstT^7<h^5«as'Ji^-i 4z&mv. z.n 
smarts. 

*LT, «S3 0 WR0ttltfcHeE*3 l*6Hej9^S«»3 OrtCfcA 
U «TfclMH-*K«*fTT3fc. T^T©*ffilf>2©ffiJS«, 
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i <icD&«/i;uxfr e>ir >-y— *ss©rt«jE*s:ifis-rs - t soffit 

^(DtctiXD^KV^WttLT, ^SBJSfii 7 <h UT 5 0 M Qg& CD igfitrEffi<£*> 
OSrffl^TV^S. Z(D£?\Z~fZ>t, GJAtfl d =l OittA©4fc««8B3^»n& 
trail. fl^£ia7<2MSTV R =5 0 0 V (VR = RId^»5> 5 0 
xl 0 6 x 1 0X1 0" 6 = 5 0 0 V) <0«JERT**£U, V $ =V 0 -V R <Z>H«^ 

*Bfll«EV 0 *»2 afcAMMBIBfclOtoO, *©lM#ll»W»*tt« 



WO 98^6267 



PCT/JP97/01627 



6 

n*. sp^> «^»uwaft*»M6flE)rtiifTfti;*j:5fci/T, sara^ 
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^ E*K:lMtsL&<fc*. 

AN= (1/4) n • S • v a 
S = 4 AN/ (n • v a ) 

Sfc»nft4 3***0, E*ir>it-^S*fP^«ti^l x l 0" s Pa • cm 3 

pV = n' RT 

n' =pV/ (RT) 

T, R=8. 3 1 [J - mo l" 1 • K" 1 ] , T=3 0 OK (*»<0«flc2 7°Ct 
l/T) , PV=1X1 0 5 Pa • cm 3 =ixi 0" 5 Pa •m 3 mWl 
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n ' =4. OX10" 15 [Pa-m 3 -mol/J] 
= 4. 0X1 0 -15 [mo 1] 
(Y J =P a -m 3 ) 

AN=4. 0X1 0" 15 X6X 1 0 23 
= 2 • 4X 1 0 9 

#fl»*2 2. 4 [ L] 

n= (273/300) X 6 X 1 0 23 / (2 2. 4/1000) 
= 2. 4 X 1 0 25 [ffi/m 3 ] 

v aN 2 =3RT/M N 

v aH 2 =3RT/M H 
TWtSn**>6. R=8 -31 [ J -mo l" 1 • KY 1 ] , T : 3 0 0 K> M„ 
= 4 [kg/mo 1] > M N =2 8 [kg/mo 1] ftftAT*fc 

v aN = 5 1 7 [m/#] 

v aH = 1 3 6 7 [m/fW 

*rr*ffi«Stt, ±32AN, n, v. 
S = 4 AN/ (n • v aN ) 
= 0. 7 7 4X 1 0~ 18 [m 2 ] 

r N = (s/tc) l/2 =0. 5X [nm] =5A 

ttiz. bp%, E4 (a) fc*-rsas©^(oiiftD N tt*ai oAr*s. 
iH'^^o^^a^^aifl-cssfcftJc^ 04 4 3 ^s&»fs«s N , s H mm 

85) SjfcTfcfcttfttffcSttV*. He, N 2 ^C0itSd H , d N tt, d„=2. 1 
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8A, d N =3. 7 5AT**a>5, *tl*tl<0ft=?l£»t*1MbWms H , S 

S H =7C { (D N -d N ) /2) 2 

= K { (1 0-2 • 1 8) /2) 2 X (1 0" 10 ) 2 

= 15. 3 7t X 1 0 2 0 
S N =9. 7 7 X tcX 1 0 20 

#2«PttMIL*^. 

AN H /AN N =S H ' v aH /S N - v aN 

= 1 5. 3 X 1 3 6 7/9. 7 7 X 5 1 7 
= 4-14 

W*> > £ /WSfcfi < MM o T fe H e %7><D%1fi 4 «K±» < StlS r. t ffitoft 

SMtf>2^S*SUfcJE*-ti>'y--l<7)^-X 1 a*H^O<fc3K^<&IB^£:7 
3MJJMR2 0fc7?;^ h»0«»*ffcJ:O»IIU *fiKW5>*-2 ITS 
JE$^;H>*-2 1CD-^CDS?LH^7--S^2 2S&&U ffi^-co 
mHtty>;2 3^bTn-^U-#>^ (H*fr"D «r»«U SSKffiG) 
-OHLtay?2 4t*l/THeifX« (H«*f) Id&SeTSo £430+ 2 

5ij«ws/U3>a, 2 6ttu-H»T*«. ^ut> Kica^fcH 2 ©awe 

\Z* 10/iA7JPXir-;i'©t)©*ffiVi&. 
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5mA (25V/1 0X1 0 3 Q) 0, *CDP»BttT«T»5/t»T»«. 
Zft*¥J5«»fc»JM"*i. 12. 5nA££0> a«So^ttt^6 1 0/iA 

/WalWHWIH, BP"6»fflTttl 2. 55US>fcft9, BrfWIW 1 . 5 5UU><& 

He^ft*jfflba»ntf4amT»***«n*L n „=i. ox i o~ 5 p 

a • c c/»ft«fflb#*E**>U— ©rtEtt* St«Wntt7 0-l 2 
OPaim^ Zintt, *>*-«£E©±*it*C««iUE (S mln =A 
V/AP [V/Pa] AtteTTafcAT?** (0 8#$O . *(BOffi*-fe 
>U— OrtEtt, H6^6fete^ ; 5«t5K:2 0 OP aSSOfcO)*)**. 
1 1 0-2 0 0 P aOffi*IBBTCD*aLt#38CFPI^T»D, ^SS^TttK^JE 
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3 3 Pa, H»2TB174Pa, HSfc3T&2 1 8 Pa) 
SCOT, ffljajE*^-€4:a:t?TVi<5«lEtttt<, l»IBt»B3 OCrtflEsWefk 

3 e J^WKte, ftffiSSSMTO^ (9 OP a) ££lcte3 0 0 V^iS(Z)tE± 
(H9<D«WS*1#I) > *fiSS<D<EV> (12 0PaEU:) £Z 
fctt¥^W^5 0 0 VK±CD*E±#M*A&*1*. ±f5<££5tCx 70-120 
Pa (H6^6to*^«t5JC-t-OiS[«SBJfi»JEEtt8 0 0 V.K±T££) <2ffi#SS 
HTtt^ft+Jc4BIBtt«r^/£tt^lT ; ***»n*L mtJt =l 0" 5 Pa • c c 

■■B*flMH©#»H:, flMHBKOttt* (J£*ISBtel 2 0Pa£l±, j&m§Bfe 
«BEtt8 0 0 VJKT) CO-fe>it-tC*fLT^«l*e?JT*S 8 fif^T, 

^vmnmt&wz&mfeu *na*8 o o v«TT*ti«^^ir>^- *He 

#XT»fcL&«*fc4 B»»«T£. !f««***l2gL majE = 1 0 • 5 P a • 
c c/»T*S«nbfctfi*TSfc, S»&6»7Pa, He#X&£^CDl 
0fg<£>7 OPainWS, 1 5 OPa^tHJii^JE^-CSo&tTnJf 

4 B^tCttir>-y--CDrtJE^l 50+70=220P a<hft3o -fe>^-J*I<D;tf 
XC0S-&it«N2 :He = 1 5 0 : 7 0T\ 09CD|Bfc3*>5 5 0 0 Vg*£)4fc 

JcOfcl 0«£t±<Z)*«ftT*feTr**. BP^> 1 1 0-2 0OPa(7)jeH-et> 
4B£ArttCff«*±«n2pL max =l 0* 5 Pa • c c /»*«*K:ttffiT?S*. 
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§§£g=ii&U ±E« : Fi:±E-fe>lT— SSt©WCiaSfEi««JEES^tIDL, JtEHr 
>-y— ©US *K± 0 * U «aMSf*> 6 ±E-fe >"U— «SCia©KfflE 
Bffll^*3f)t©fflMS*^TJlD3gL, KSBflm?©¥iS«fcffi:*jSrt: 

**«Bfttii*±Em«*^jin*«4CTVJ* few t LT^&&t$mrz> 

SO. ±E«ag©iEfiiffl!li:±32a ; ?i:©ratc:tt. ±Ej£*«St#±E-fe 
g^©«^|sI8S*ffi«LS^itt?a:S«fc^fCS^bfcies^fiSi®SWT5ffiSiS 
rt-ffiSl*, ±Citiffi««£E©BWJDHtt©*fctt. ±EBJ;WtE«ij>o< K) t*I$i 
Hit. ±E 1 /^;i/X©»«T?±iB«EWllD**7 ttSi^CMffln ^t^«f 

^X*tttHe^Xt^©jg^^T?«fcUfc§SrtJ'iR»tTK»S:fT5^ 

3. »3&B 1 ©BE#-fe>U— ©SS*iJ^j£CfeV»T. ±B*>9— 
»flna«*K:iHll/Jfc«. ±B*Pi±fH:>*-MitoBt««K«E*Hl 
JD U ±E-fe >-tJ— SSrt ©*S Si- * 0 £ U 5 S ±E-fe >U— «g 
WS5©*£EE£aj5£U ^£«*<Br£©ft£±lsI*£#fc. ±E-t>"!J— «g 
5He^€W;L fc*Oft L TUBE© JBIB *. Sffi ±E5g^ £ ± 

B"fe>*-»»t©Bfc««*«m*Hanu, ±E-fc>u— §grt©jsssic«fc 

O 4 & S±E"fe >"9— ««rt*© JtfflE*ai3e l^TKEE*-fe 
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